Insulin fails to stimulate muscle protein synthesis in sepsis despite unimpaired signaling to 4E-BP1 and S6K1.
Induction of sepsis in rats causes an inhibition of protein synthesis in skeletal muscle that is resistant to the stimulatory actions of insulin. To gain a better understanding of the underlying reason for this lack of response, the present study was undertaken to investigate sepsis-induced alterations in insulin signaling to regulatory components of mRNA translation. Experiments were performed in perfused hindlimb preparations from rats 5 days after induction of a septic abscess. Sepsis resulted in a 50% reduction in protein synthesis in the gastrocnemius. Protein synthesis in muscles from septic rats, but not controls, was unresponsive to stimulation by insulin. The insulin-induced hyperphosphorylation response of the translation repressor protein 4E-binding protein 1 (4E-BP1) and of the 70-kDa S6 kinase (S6K1) (1), two targets of insulin action on mRNA translation, was unimpaired in gastrocnemius of septic rats. Hyperphosphorylation of 4E-BP1 in response to insulin resulted in its dissociation from the inactive eukaryotic initiation factor (eIF)4E. 4E-BP1 complex in both control and septic rats. However, assembly of the active eIF4F complex as assessed by the association of eIF4E with eIF4G did not follow the pattern predicted by the increased availability of eIF4E resulting from changes in the phosphorylation of 4E-BP1. Indeed, sepsis caused a dramatic reduction in the amount of eIF4G associated with eIF4E in the presence or absence of insulin. Thus the inability of insulin to stimulate protein synthesis during sepsis may be related to a defect in signaling to a step in translation initiation involved in assembly of an active eIF4F complex.